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TOM TAT

Viéc phuc hoi chirc ndng chi dwdi sau ddt quy ndo la mét qud trinh doi héi thoi gian va
phiong phdp tri liéu phit hop. Bai bdo gi6i thiéu mét thiét b hé tro phuc hoi chire ning véi 12 béc
tw do, trong dé gom 7 bdc tw do ding dé mé phong chuyén déng ciia chi dwdi va 5 bdc tw do cho
phép diéu chinh vi tri ciia thiét bi sao cho phu hop voi bénh nhdn, giup bénh nhan co thé thuc hién
cdc bai tap o nhiéu tw thé. Thiét bi con ¢6 su linh hoat trong viéc diéu chinh d¢ dai cac kich thuée
dé phit hop véi bénh nhan.

Tir khéa: 12 bdc ti do; Phuc hoi chire nang; Chi dwdi; Dot quy néo.
ABSTRACT

The rehabilitation of the lower limbs after a cerebrovascular accident is a process that
requires time and appropriate therapy methods. This paper presents a rehabilitation assistance
device with 12 degrees of freedom, including 7 degrees of freedom to simulate the movement of the
lower limbs and 5 degrees of freedom to adjust the position of the device, helping the patient to
perform exercises in any position, allowing the patient to perform exercises in various positions.
The device also has flexibility in adjusting the lengths of dimensions to suit the patient.

Keywords: /2-dof; Rehabilitation, Lower limbs, Stroke.

1. GIOI THIEU Phuong phap phuc hdi chic ning

truyén thong duoc thuc hién thong qua nha

Phuyc héi chirc ning duoc xem xét nhur
phuong phap chinh gitp bénh nhén l4y lai kha
nang van dong [1]. Muc dich cta phuc hdi chire
ndng 1a gitip nguoi bénh dat duge mue do doc
1ap chirc nang t6i da, giam dén muc thap nhat
su suy giam chic nang.

vat 1y tri liéu. Bénh nhan dugc huéng dan thyc
hién cac bai tap véi nguoi tri lidu, qua trinh nay
lap di lap lai nhidu 1an, diéu nay gitp bénh nhan
léy lai kha ndng van dong. Voi ) luong bénh
nhan ngay cang gia ting, thiét bi hd trg phuc
hoi chirc nang dugc ra doi, giup giam tai khoi
lugng cong viéc cho y bac si va phuc vu duogc
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nhiéu bénh nhan hon. Ngoai ra, viéc két hop
tap voi céc thiet bi hd tro phuc hoi chic ndng
trong diéu tri dem lai hi¢u qud cao hon [2].

Céc thiét bi luyén tap vat Iy trj liéu phuc
hdi chirc nang pho bién hién nay nhu: ghé tap
co tor dau dui, thanh xa song song phuc hoi
chure nang di chuyén, cAu thang bac c6 bao vé
an toan,... (Hinh 1).

“/ )

Hinh 1. M{t s6 thiét bi hé tro phuc hoi chire ning
phd bién.

Tuy nhién, cac thiét bi hd tro phuc hoi
chtc nang hién nay van chua dap ung day du
bay bac tu do can thiét cho chi duéi. Bén canh
d6, bénh nhan phai dung hodc ngdi khi st dung
nhirng thiét bi nay, nén chung chi phu hop voi
nhimg nguoi co thé ty ding vimg hodc cin
hd tro tir dung cu. D6i v6i bénh nhan nam liét
givong, khong thé tuy dimg thi cac thiét bi nay
khong phai 1a giai phap phu hop.

Pé khic phuc nhitng han ché & trén, bai
bao nay tap trung vao phat trién thiét ké thiét bi
hd tro phuc hdi chirc nang chi dudi cho bénh
nhan sau dot quy ndo. Thiét bi c6 cac wu diém
sau: thiét bi c6 thé mé phong chuyén dong tu
nhién cua chi dudi, gitip bénh nhan thyc hi¢n
cac bai tdp mdt cach ti wu, bén canh do, bénh
nhéan con co thé tap & moi tu thé nho vao cac
bac tu do diéu chinh vj tri.

2. THIET KE
2.1. Téng quan veé thiét bi

Thiét bi hd trg diéu tri phuc hdi chuc
nang chi dudi dugc thiét ké dua trén dang
khung xuong ngoai va phu hop vdi nguoi bénh
thuoc dang tap bi dong (Hinh 2). Thiét bi c6
téng cong 12 bac tu do va dugc chia thanh hai
phan chinh: cum tip chi dudi va bd phin nang
dd — dinh vi. Cym tap chan gém 7 bac tu do
dung dé mo phong chuyén dong cia cac khop:
hang, gbi va mit ca chan. Bo phan nang d& —
dinh vi gdm 5 bac tu do gitp diéu chinh vi tri
thiét bi sao cho pht hop nhit véi nguoi tap.

i

Hinh 2. Thiét ké 3D thiét bi.

Thiét bi sir dung bo khung véi cac khop
dugc dan dong bang dong co dién khong choi
than (Maxon) va hop giam toc song (harmonic
drive) voi nhitng uu diém phu hop véi yéu cau
cua thiét bi nhu:

+ D¢ chinh x4c va do phan giai cao;

+ Khong c6 d6 ro;

+ Hiéu suit cao va it bao tri;

+ Van hanh ém 4i, do on thip;

+ Thiét ké nho gon, trong luong nhe.

Céc dong co dién va hop gidam tde duoc
su dung:

+ Maxon EC 45 flat, 30W; EC 90 flat,
90W va EC 60 flat, 200W;

+ Harmonic drive CFS-11-50-2XH-F,
CFS-17-120-2UH, CSF-20-160-2UH va CSG-
32-160-2UH.
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2.2. Cum tap chi duéi

Cum tap chi dudi (Hinh 3 va Bang 1)
s& hd tro bénh nhan di chuyén chi dudi theo
cac chuyén dong ma chi dudi c6 thé thyc hién
thong qua cac khép. V& mit co'y sinh, phan chi
dudi co kha nang chuyén dong 7 bac tu do gdm
c6 cac dang chuyén dong sau:

+ Khép hang: Chuyén dong khép — ma,
ha — nang, xoay vao — xoay ra tuwong ing voi

cac khép 6, 7, 8;

+ Khép gbi: Chuyén dong gap — dudi,

x0ay vao — xoay ra tuong ung véi cac khép 9, 10;

+ Khép mit ca chan: Chuyén dong gap
— dudi, 1at ra ngoai — 14t vao trong tuong Ung
voi cac khép 11, 12.

T

Hinh 3. Vi tri cac khop cua cum tap chi duoi.

Badng 1. Tam vin dong ciia cdac khép chi dw6i va pham vi chuyén dong mé phong twong g ciia thiét bi.

e R 2 Tam van Pham vi . . L
Loai khop Kgl(iygt t]zien Tendglliuyen dong ciia chi | chuyén dong Hinh minh h(t)j]chuyen dong
- one dudi [3] ctia thiét bi
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Khép9 | Gap—dudi | 130°-0°-15° | 120°-0°-
M
Khép gbi =
[
Ao o]
Khop 10 | X03Y vao 0°- 10° 00 - 50 1|
xoay ra
Khép 11 | Gap—dudi | 20°- 00 - 450 150 - 350
, 143
Khép mat
ca chan
. Latra — lat o o 0 0 no o 20 / %
Khép 12 e 200-0°-30° | 10°-00-25 : Z %ﬂ \

Cum 8 la mdt cum quan trong trong
cum khop hang (khop 8). Cum 8 giup khop
hang chuyén dong xoay vao, xoay ra v4i tim

van dong tur 0 - 45°.

Chu tao cua cum 8 gém: Maxon motor
EC 45 flat, brushless, 30 watt tao chuyén dong
xoay; vong bao trugt lap véi vong trugt va cum

khop héng 1.

Hinh 4. Céu tao cum 8.

TAP CHI CO KHI VIET NAM, S6 331, thang 8 nim 2025

Cum 8 str dung co ciu truyén dong banh
rang va cung rang. Bénh ring gan V0’1 phan
dudi motor truyén dong qua cung ring gan trén
cum bap dui (Hinh 4).

Cum 10 va cum 12 dugc thiét ké giéng
v6i cum 8. Tuy nhién, tam van dong cta 2 cum
nay di duoc thay doi dé phu hop véi tim van
dong cua cac khop cua chi dudi.

Pé tranh cac sy ¢d va cham ngoai y
mudn, céc cum 6, 8, 10 duoc bd tri thém miéng
che cac co ciu truyén dong banh ring — cung
rang (Hinh 5).
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Lidrey cha o dinh g - ey 1l

Hinh 5. Thiét ké cdc miéng che chdn.

2.3. B0 phan nang d& — dinh vi

B0 phan nang do — dinh vi (Hinh 6) vira
c6 nhiém vu giup cum tap chi duoi ¢ dinh, vira
¢6 nhiém vu hd tro diéu hudng vi tri cuia thiét bi
sao cho phu hgp véi vi tri ciia ngudi bénh.

Bo phan nay c6 5 bac tu do chuyén
dong quay cho phép bénh nhan c6 thé thuc hién
cac bai tap & moi vi tri nhu nam, ngdi, dimg tiy
thudc vao tinh trang strc khde ctia bénh nhan.

R i il i

(TR R ]
Pl i i X
b b 1

Hinh 6. Thiét ké b phdn ndng do — dinh vi.
4. KET LUAN
Bai bao trinh bay vé thiét ké phat trién

ctia thiét bi hd tro diéu tri phuc hoi chirc ning
chi duéi. Thiét bi ¢6 nhirng vu di€ém nhu:

+ Cung cép 12 bac tu do vdi 7 bac tu do
dung dé mo phong chuyén dong cua chi dudi
va 5 bac tu do cho phép diéu chinh vi tri cta
thiét bi sao cho pht hop véi bénh nhan, gitp
bénh nhan c6 thé thuc hién cac bai tap ¢ nhiéu
tu thé;

+ HO tro diéu tri phuc hoi chtc ning &
cac giai doan véi da dang bai tap. <
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